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METHOD FOR CONTROLLING A MOTOR VEHICLE DRIVETRAIN SYSTEM 
CROSS-REFERENCE TO RELATED APPLICATION 

5 [0001] This patent claims priority of German Patent Application 103 43 309.0, filed 

September 19, 2003, which application is incorporated herein by reference. 

FIELD OF THE INVENTION 
[0002] This invention relates to a method for controlling a motor vehicle drivetrain 

system. 

10 BACKGROUND OF THE INVENTION 

[0003] A communication or data communication or signal communication is required 

between an electronic engine control unit and an electronic transmission control unit in modern 
motor vehicles with an automated transmission system such as, for example, an automated shift 
transmission (ASG) or parallel shift transmission (PSG). 
15 [0004] Critical situations may develop in these systems, especially with regard to safety. 

This happens, for example, in case of a total failure of the electronic transmission control unit, 
which, for example, can be caused by a processor failure. 

[0005] One measure that is known - at least in-house in the applicant's establishment - 

in order to prevent or reduce the occuiTence of situations that are critical in terms of safety or 

20 behavior forms that are critical in terms of safety in such situations consists in using a redundant 
processor. Such a system, for example, can be a so-called ISM (Integrated Safety Monitoring 
System). A second processor or redundant processor is provided here and it, for example, has a 
lesser capacity when compared to the main processor. The redundant processor and the main 
processor monitor each other, the system being shut off if one of these processors determines a 

25 problem with respect to the other processor. Shutting the system off in this kind of design, as a 
rule, results in a situation where all gear and clutch actors or actuation systems are frozen 
specifically in their particular current position. This strategy might possibly be considered a 
good compromise for at least many situations. In this strategy, one assumes that when the 
starting clutch is engaged during the freezing phase and when the gear is engaged in the gearbox 

30 device, the driver always has the possibility of braking or stopping the vehicle with a brake, in 
particular, service brake; furthermore, in this strategy, one starts with the assumption that when 



the clutch device is disengaged during the freezing phase, the vehicle can also be braked or 
brought to a stop by the driver by means of the brake or the service brake; furthermore, in this 
strategy, the assumption is that the vehicle can also be brought to a standstill by the driver when 
no gear is engaged in the transmission device during the freezing or when it is in a neutral 
5 position. 

OBJECTS OF THE INVENTION 
[0006] The object of the invention is to counteract, especially in a preventive manner, any 

situations that are critical in terms of safety during the operation of a motor vehicle that has an 
electronic control unit by means of which at least one drivetrain part is triggered. 

10 [0007] According to a special aspect, the object of the invention is to provide a method 

for controlling a motor vehicle drivetrain system by means of which one can counteract situations 
that are critical in terms of safety, especially in a preventive manner. According to a special 
aspect, the object of the invention is to provide a safety system for a motor vehicle by means of 
which one can counteract situations that are critical in terms of safety, especially in a preventive 

15 manner. According to a special aspect, the object of the invention is to create a motor vehicle 
with a drivetrain system by means of which one can counteract situations that are critical in terms 
of safety, especially in a preventive manner. 

SUMMARY OF THE INVENTION 
[0008] The invention proposes especially a method for confroUing a motor vehicle 

20 drivetrain system, which motor vehicle drivetrain system has a drivetrain as well as a combustion 
engine for driving this drivetrain and which motor vehicle drivetrain system furthermore has an 
elecfronic engine control unit that controls the internal combustion engine as well as an 
elecfronic transmission control unit for controlling at least one device arranged in the drivefrain, 
that is, a torque fransmission device and/or gearbox device where the elecfronic engine confrol 

25 unit has a signal output to which is connected a signal transmission link and where the electronic 
engine control unit via this signal output and this signal fransmission link, at least when the 
elecfronic engine confrol unit as well as the signal fransmission link are functioning properly, 
will fransmit signals during operation, which signals can be acquired by the elecfronic engine 
confrol unit and where the elecfronic engine confrol unit on the basis of the signals actually 

30 picked up by the elecfronic engine confrol unit will determine whether there is a functional 



impairment in the unit made up of the device arranged in the drivetrain, that is to say, the torque 
transmission device and/or the gearbox device and the electronic transmission control unit and 
the signal transmission link, where the electronic engine control unit limits the maximum 
permissible engine torque of the combustion engine when it has determined a functional 
5 impairment. 

[0009] In a preferred embodiment, it is provided that the electronic transmission control 

unit will transmit the signals that it sends out to a CAN bus or a CAN bus system. In a 
particularly preferred manner, it is provided here that the electronic engine control unit can 
interrogate such signals in the CAN bus system or that it interrogates them or that such signals 

10 are passed on to the electronic engine control unit. A direct signal connection between the 
electronic transmission control unit and the electronic engine control unit is also preferred. 
[0010] It is furthermore preferred that the electronic engine control unit will only 

determine whether there is a functional impairment of the device arranged in the drivetrain, that 
is to say, the torque transmission device and/or the gearbox device, and that when a functional 

15 impairment is detected, it will limit the maximum permissible engine torque. 

[0011] It is furthermore preferred that the electronic engine control unit only determines 

whether there is a functional impairment of the torque transmission device - if any - in the 
drivetrain and that, if a functional impairment is detected, it will limit the maximum permissible 
engine torque. 

20 [0012] It is furthermore prefeiTed that the electronic engine control unit determined only 

whether there is a functional impairment in the gearbox device arranged in the drivetrain and 
that, when a functional impairment is detected, it limit the maximum permissible engine torque. 
[0013] It is furthermore preferred that the electronic engine control unit determine only 

whether there is a functional impairment of the electronic transmission control unit and that, 

25 when a functional impairment is detected, it limit the maximum permissible engine torque. 

[0014] It is furthermore preferred that the electronic engine control unit determine only 

whether there is a functional impairment in the communication or data communication or signal 
communication between the electronic engine control unit and the electronic transmission control 
unit or the parts that make the former possible such as, for example, an electronic transmission 



control unit and a signal transmission link, and that it limit the maximum permissible engine 
torque when a functional impairment is detected. 

[0015] That the electronic engine control unit on the basis of the signals actually picked 

up by the electronic engine control unit determines whether there is a functional impairment of 
5 the kind mentioned or one or several of the mentioned types is provided in a preferred 
embodiment in such a manner that the electronic engine control unit during this determination 
can establish or can also establish that it does not pick up predetermined signals. This can 
happen, for example, in such a way that the electronic engine control unit determines whether the 
electronic transmission control unit has transmitted predetermined signals, such as signals that 

10 indicate operating characteristics or contain information about the control activities of the 
electronic transmission control unit, on CAN or to the CAN bus system, and when it does not 
establish that these signals were not transmitted by the electronic transmission control unit on 
CAN or to the CAN bus system or were not sent within a predetennined of time, it establishes 
that there is indeed a functional impairment or that the electronic transmission control unit has 

15 failed or that the communication or data communication or signal communication between the 
electronic transmission control unit and the electronic engine control unit has failed or that its 
function is impaired. In a preferred design, it is provided here that the electronic engine control 
unit reads in or tries to read in the corresponding signals from the CAN bus. The act of 
determining "on the basis" of the actually acquired signals thus need not mean that signals 

20 actually reached the electronic engine control unit or that they were read in there or that the 
quantity of the actually acquired signals is a quantity different from an empty quantity; instead, it 
is provided in a preferred manner that one can determine by means of or on the basis of the 
acquired signals (also) that signals were not acquired or which signals were not acquired or were 
not read into the electronic engine control unit or did not reach the electronic engine control unit, 

25 and in a preferred version from this non-acquisition or non-read-in or non-reaching, one can draw 
conclusions as to the existence of a corresponding functional impairment. 

[0016] It is also preferred that the electronic engine control unit, on the basis of signal 

information that displays a signal that actually reached the electronic engine control unit or that 
was acquired by it or that was read into the electronic engine control unit, determine whether 
30 there is a functional impairment. For example, it can be provided that such a signal is a signal 



transmitted by the electronic transmission control unit that indicates whether there is a functional 
impairment and/or which functional impairment exists in the torque transmission device; it can 
also be provided, for example, that such a signal is a signal transmitted by the electronic 
transmission control unit that indicates whether there is a functional impairment or what kind of 
5 functional impairment there is in the clutch device; it can also be provided, for example, that 
such a signal is an alive counter or an alive counter signal or function signal that, if the electronic 
transmission control unit and/or the signal transmission link are properly functioning, is 
constantly altered by the electronic transmission control unit, for example, at time intervals of 10 
msec or the like, where the change, for example, can be such that this signal displays a value and 

10 that this value is raised every 10 msec in a predetermined manner by, for instance, the value of 
"one" and possibly upon reaching a maximum value once again starts counting from "zero" and 
where the electronic engine confrol unit reads this signal in - especially continually - and checks 
to see whether this signal changes in the predetermined manner and, if there is no change of the 
kind mentioned, concludes that the electronic transmission confrol unit has failed and/or that this 

15 signal fransmission link has failed or that its function is impafred. The combination of these 
examples in any desired fashion is also particularly preferred. 

[0017] According to the invention, there is proposed in particular a method for 

confroUing a motor vehicle drivefrain system, which motor vehicle drivefrain system has a 
gearbox device arranged in a drivefrain and/or at least one torque fransmission device arranged in 

20 the drivetrain, where the motor vehicle driveliain syslem furthermore has a combustion engine 
for driving the drivefrain as well as an elecfronic engine confrol unit that confrols the combustion 
engine and an elecfronic fransmission confrol unit for confroUing the gearbox device and/or at 
least one torque fransmission device, whereby it is determined whether between the elecfronic 
fransmission confrol unit and the elecfronic engine confrol unit there is a data or signal 

25 communication or there is a functioning data or signal communication and/or where it is 
determined whether the elecfronic fransmission confrol unit has a functional impairment and/or 
where it is determined whether the gearbox device and/or the torque fransmission device has a 
functional impairment where the maximum permissible engine torque of the combustion engine 
is limited when it is established that there is no data or signal communication and/or that there is 

30 a functionally impaired data or signal communication between the elecfronic fransmission confrol 



unit and the electronic engine control unit and/or that the maximum permissible engine torque of 
the combustion engine is limited when it is determined that the electronic transmission control 
unit has a functional impairment and/or when the maximum permissible engine torque of the 
combustion engine is limited when it is determined that the gearbox device and/or the torque 
5 transmission device display a functional impairment. 

[0018] In a preferred version, the maximum permissible engine torque is limited when it 

is ascertained or established that there is no data or signal communication and/or that there is a 
functionally impaired data or signal communication between the electronic transmission control 
unit and the electronic engine control unit. 
10 [0019] In a preferred embodiment, the maximum permissible engine torque is limited 

when it is ascertained or established that the electronic transmission control unit is functionally 
impaired. 

[0020] In a preferred embodiment, the maximum permissible engine torque is limited 

when it is ascertained or established that there is a functional impairment in the gearbox device 

15 and/or in the torque transmission device. 

[0021] According to the invention, a method is proposed in particular for the control of a 

motor vehicle drivetrain system, which motor vehicle drivetrain system has a gearbox device 
arranged in a drivetrain and/or at least one torque transmission device arranged in the drivetrain, 
where the motor vehicle drivetrain system furthermore has a combustion engine for driving the 

20 drivetrain as well as an electronic engine control unit that controls the combustion engine and an 
electronic transmission control unit for controlling the gearbox device and/or at least one torque 
transmission device, whereby it is determined whether between the electronic transmission 
control unit and the electronic engine control unit there is a data or signal communication or 
there is a functioning data or signal communication and/or where it is determined whether the 

25 electronic transmission control unit has a functional impairment and/or where it is determined 
whether the gearbox device and/or the torque transmission device has a functional impairment 
where the combustion engine is shut off when it is established that there is no data or signal 
communication and/or that there is a functionally impaired data or signal communication 
between the electronic transmission control unit and the electronic engine control unit and/or that 

30 the combustion engine is shut off when it is determined that the electronic transmission control 



unit has a functional impairment and/or when the combustion engine is shut off when it is 
determined that the gearbox device and/or the torque transmission device displays a functional 
impairment and when in each particulai" case it is additionally ascertained that the motor 
vehicle's brake is activated and/or when in each case it is also established that the vehicle speed 
5 is slower than a predetermined speed limit and/or when it is established, in addition, that the 
engine speed is less than a predetermined limit and/or when it is established, in addition, that the 
idle controller torque is greater than a predetermined boundary value and/or when it is 
additionally established that a selection lever, which can be actuated by the driver, is neither in 
the park position nor in the neutral position. 

10 [0022] According to this embodiment, in other words, the combustion engine is not shut 

off already when it is ascertained or determined that there is no data or signal communication or 
that there is functionally impaired data or signal communication between the electronic 
transmission control unit and the electronic engine control unit and/or when it is ascertained or 
determined that there is a functional impairment in the gearbox device and/or in the torque 

15 transmission device; instead, this applies when it is additionally ascertained or determined that 
other conditions have been met. To simplify the illustration, these additional conditions hereafter 
will be referred to as "additional shutoff conditions," where the condition to the effect that "the 
motor vehicle's brake has been actuated" will be referred to as "first additional shutoff 
condition," where the condition to the effect that "the vehicle speed is less than a predetermined 

20 speed limit" is referred to as "second additional shutoff condition," where the condition to the 
effect that "the engine speed is less than predetermined limit" is referred to as "third additional 
shutoff condition," where the condition to the effect that "the idle controller torque is greater than 
a predetermined boundary value" is referred to as "fourth additional shutoff unit" and where the 
condition to the effect that "a selection lever that can be actuated by the driver is neither in the 

25 park position nor in the neutral position" is referred to as "fifth additional shutoff unit." 

[0023] In a preferred embodiment, the combustion engine is shut off when it is 

ascertained or determined that there is no data or signal communication or that there is a 
functionally impaired data or signal communication between the electronic transmission control 
unit and the electronic engine control unit and when it is determined or established that 



additional shutoff conditions or predetermined additional shutoff conditions have been met. The 
combustion engine is preferably shut off in that it shuts itself off. 

[0024] hi a preferred embodiment, the combustion engine is shut off when it is 

ascertained or established that the electronic transmission control unit displays a functional 
5 impairment and when it is ascertained or established that additional shutoff conditions or 
predetermined additional shutoff conditions have been met. 

[0025] In a preferred embodiment, the combustion engine is shut off when it is 

ascertained or determined that there is a functional impairment in the gearbox device and/or in 
the torque transmission device and when it is determined or ascertained that additional shutoff 

10 conditions or predetermined additional shutoff conditions have been met. 

[0026] The previously mentioned additional shutoff conditions are in each case in 

preferred embodiments a combination of the first to the fifth shutoff conditions such as, for 
example, first to fifth shutoff condition or first to fourth shutoff condition or first to third shutoff 
condition or first to second shutoff condition or first shutoff condition or second to fifth shutoff 

15 condition or second to fourth shutoff condition or second to third shutoff condition or second 
shutoff condition or third to fifth shutoff condition or third and fourth shutoff condition or third 
shutoff condition or fourth and fifth shutoff condition or fourth shutoff condition or fifth shutoff 
condition. 

[0027] According to the invention, a method is proposed in a particularly preferred 

20 manner for controlling a motor vehicle drivetrain system that has a drivetrain that can be loaded 
by means of a combustion engine as well as an electronic engine control unit for controlling the 
combustion engine and an electronic transmission control unit where the electronic engine 
control unit by means of a predetermined characteristic determines whether it has lost 
communication with the electronic transmission control unit and where the electronic engine 
25 control unit limits the maximum permissible engine torque when it has ascertained that it has lost 
communication with the electronic transmission control unit. As an alternative, it can also be 
provided that the electronic engine control unit, in place of the steps relating to communication 
by means of a predetermined characteristic, determines whether the electronic transmission 
control unit has failed, while the electronic engine control unit limits the maximum permissible 



engine torque when it ascertains that the electronic transmission control unit has failed. The 
combination of both of these embodiments is also preferred. 

[0028] In a preferred manner in this particular embodiment or in these embodiments, the 

combustion engine shuts itself off or shuts itself off by means of the electronic engine control 
5 unit when the electronic engine control unit ascertains that it has lost communication with the 
electronic transmission control unit and when it is ascertained additionally that the mentioned 
additional shutoff conditions, which, for example, are used in the combinations mentioned by 
way of example, ai'e met. The communication preferably is a data or signal communication. 
[0029] The particular device or the device arranged in the drivetrain for whose triggering 

10 the transmission control unit is provided preferably has a torque transmission device and/or a 
gearbox device or is such a device. 

[0030] A torque transmission device in terms of the invention preferably has a clutch 

device or is a clutch device. According to a particularly preferred embodiment, the torque 
transmission device has a starting clutch for the motor vehicle or is such a device. One can also 

15 provide several starting clutches, and a transmission control unit is provided to trigger them. 
According to a particularly preferred embodiment, the clutch device or the starting clutch device 
is made in the form of a friction clutch device. The torque transmission device or the clutch 
device or the starting clutch device in a particularly preferred embodiment displays an actuation 
device by means of which the clutch (device) or the torque transmission device can be actuated. 

20 Such an actuation device, which is also refeiTed to as a clutch actuation device, can have, for 
example, mechanical and/or hydraulic and/or pneumatic and/or electronic components. It is 
furthermore preferred that the gearbox device have an actuation device that is also referred to as 
gearbox actuation device, which, for example, has mechanical and/or hydraulic and/or pneumatic 
and/or electronic components. In a particularly preferred embodiment, it is determined according 

25 to the invention whether the clutch activation device and/or the gear activation device are 
functionally impaired when it is determined whether the torque transmission device or the clutch 
device or the gearbox device is functionally impaired. Such a functional impairment, for 
example, can be of such a nature that the position of the clutch actuation device or the gearbox 
actuation device cannot be altered, something that in a preferred embodiment is indicated by the 

30 electronic transmission control unit by means of a signal. 



[0031] In a particularly preferred manner, it is provided that the electronic engine control 

unit by means of such signal information then establishes that the clutch device or the gearbox 
device is functionally impaired. 

[0032] A clutch device in the context of this invention preferably is an electronically 

5 controlled clutch device. In a preferred embodiment, it can be provided that the starting clutch or 
the starting clutches are controlled by means of the electronic transmission control unit. 
[0033] In a preferred embodiment, a functional impairment is represented by a failure. A 

functional impairment in a prefeired embodiment is a malfunction in the form of a failure. 
[0034] It is provided in a preferred manner that the transmission control unit transmits 

10 predetermined signals in order to indicate that it is functional or that it indicates its functionality 
by means of such signals. Such signals are also referred to as function signals. Such function 
signals, for example, can be a signal or signals that will change or are changed by the 
transmission control unit in a predeteiTnined manner. For example, such a signal can represent a 
number and can be altered such that this number will change. Here is an example: A function 

15 signal or function signals are transmitted by the transmission control unit, for example, at 
predetermined time intervals, and represent numerical values that are clicked up or down on the 
counter. It can be provided, for instance, that the electronic transmission control unit every 10 
msec transmits such a function signal that represents a number and the particular following 
function signal represents a number that is increased by "one" with respect to the preceding 

20 signal. It can also be provided that this kind of up-clicking continues up to a maximum value 
and that, after the maximum value has been reached, one starts all over again with the starting 
value which, for instance, is "zero." 

[0035] In a particularly preferred embodiment, the electronic transmission control unit 

transmits such function signals on CAN or to a CAN bus system. 

25 [0036] In a preferred embodiment, it is provided lhat - preferably the electronic engine 

control unit - will determine whether these function signals are actually supplied or transmitted 
by the electronic transmission control unit and/or whether they are altered in a predetermined 
fashion. If in the process it is ascertained that these signals are not transmitted or supplied or not 
in the predetermined manner, then one preferably can conclude that the data or signal 

30 conmiunication between the electronic transmission control unit and the electronic engine control 



unit is functionally impaired or has failed or that the electronic transmission control unit and/or 
the signal transmission link is functionally impaired and/or has failed. Here one can provide, for 
example, that the electronic transmission control unit transmits or is supposed to transmit the 
function signals on CAN or to a CAN bus system and that the electronic engine control unit 
5 determines whether these function signals are present on CAN or in the CAN bus system and/or 
are altered in the predetermined manner and - if this is not the case - draws the conclusion that 
the data or signal communication between the electronic transmission control unit and the 
electronic engine control unit has failed or is functionally impaired or that the electronic 
transmission control unit and/or the signal transmission link is functionally impaired and/or has 
10 failed. 

[0037] According to a particularly preferred embodiment, a missing communication or 

data or signal communication between the electronic engine control unit and the electronic 
transmission control unit is ascertained when it is found that an alive counter is not increased or 
is no longer correctly increased by the transmission control unit. 

15 [0038] In a paiticulaily preferred manner, the alive counter is a CAN message or a signal 

transmitted to the CAN bus system that is altered in a predetermined manner. In a particularly 
preferred manner, this signal or this message is transmitted or altered by the electronic 
transmission control unit. Preferably, the signal or the message represents a number and is 
altered such that this number will change. According to a particularly preferred embodiment, this 

20 signal or this message - or the particular number represented by it - is altered at predetermined, 
for example, constant time intervals by a predetermined value that, for example, can be constant. 
In particular, it can be provided that the number is increased each time at predetermined time 
intervals. It can also be provided that such a number is increased at predetermined time intervals 
and that, upon reaching a maximum value, one starts again counting from the lowest value. 

25 These signals or messages are preferably transmitted when communication or signal 
communication or data communication between the electronic transmission control unit and the 
electronic engine control unit is present or is functional, while, when these signals or messages 
fail to materialize or when the change or increase is not accomplished in the predetermined 
manner, one ascertains that the communication or the signal communication or the data 



communication between the electronic transmission control unit and the electronic engine control 
unit does not exist or that its function is impaired. 

[0039] It is provided in a particulaily preferred manner that the alive counter is a CAN 

message or a signal transmitted to the CAN bus system that is increased or must be increased or 
5 should be increased every 10 msec by "one," and after reaching a maximum value such as, for 
example, 4, it flips so that the count starts all over again - for example, at zero or 1. Such 
numbers and such time intervals can also have other values. It can be provided, for example, that 
the electronic engine control unit determines whether on CAN or in the CAN bus system there 
are accordingly altered signals or messages, and when this is not the case, it ascertains that 

10 communication or data or signal communication between the electronic engine control unit and 
the electronic transmission control unit is functionally impaired, is not present or is jammed. 
Here it can be provided, for example, that the electronic engine control unit at the same time 
intei-yuls at which the particular signal or the particular message is supposed to be changed will 
perform a coiTesponding interrogation or will read in a coiresponding signal from CAN or from 

15 the CAN bus system; it can also be provided that these time intervals are longer than those by 
which the signal or the message is supposed to be altered in each case. For example, it can be 
provided that it is determined in the electronic engine control unit by what value the signal or the 
message or the number represented by it should have been changed since the last interrogation or 
determination and that one thereafter checks whether this change actually exists. In the example 

20 mentioned, where the signal or the message or the number represented by it is to be increased 
every 10 msec by "one" and, for example, is clicked up to "four" and where one then again starts 
over from "zero" in order to click back up again, it can, for example, also be provided that the 
electronic engine control unit will check every 20 msec whether the value has been increased by 
"two," where a "flipover" can be considered in those exemplary embodiments where this flipover 

25 of the counter, in other words, a renewed start from a starting value such as zero takes place after 
reaching a maximum value, such as "four." 

[0040] In a particularly preferred manner, the electronic engine control unit will check 

whether there is a change at time intervals that are greater than or equal to the time intervals at 
which the signal or the message is to be altered in a preferred manner. 



[0041] Preferably, it is ascertained that a functionally impaired communication or no 

communication exists between the transmission control unit and the CAN bus system or between 
the transmission control unit and the electronic engine control unit when no further CAN 
message or no further CAN signals are transmitted from the electronic transmission control unit 
5 or when the electronic engine control unit no longer transmits signals to the CAN bus system. 
Such signals or messages are preferably those that indicate predetermined operating 
characteristics. These can, for instance, be operating characteristics of a clutch device, such as 
the position of the clutch device or a torque that can be transmitted by the clutch device or the 
like, and/or of a gearbox device, such as a gear that has been engaged, or the position of the 

10 transmission actuation system or the like. In a particularly preferred manner, it is provided that 
those signals be transmitted from the electronic transmission confrol unit to the CAN bus system 
or to CAN in case of trouble-free operation when communication or signal communication or 
data communication between the electronic engine control unit and the electronic transmission 
control unit is present or is properly functioning and when the signal transmission link is properly 

15 functioning and when the electronic transmission control unit is properly functioning. In a 
preferred manner, it is provided that the electronic engine control unit determines whether such 
signals were fransmitted within predetermined time windows from the elecfronic fransmission 
confrol unit on CAN or to the CAN bus system and it ascertains in a particularly preferred 
manner that no signals were fransmitted from the elecfronic fransmission confrol unit to the CAN 

20 bus when this was not ascertained within such time windows. 

[0042] In a preferred manner, the elecfronic engine confrol system determines whether 

such signals or messages were fransmitted or are fransmitted to the CAN bus system. For 
example, the elecfronic engine confrol system determines this in particularly predetermined time 
windows. 

25 [0043] According to a preferred embodiment, it is determined whether signals or 

messages that were transmitted or are to be fransmitted from the electronic transmission confrol 
unit to the CAN bus system are so altered that it is indicated that the operating characteristics 
have changed. If it is then ascertained that the predetermined operating characteristics have not 
changed, preferably within a period of time that is longer than a predetermined period of time, 

30 then it is ascertained preferably that the signal connection or the communication or the signal 



communication or the data communication between the electronic engine control unit and the 
electronic transmission control unit or the electronic transmission control unit and the CAN bus 
system is functionally impaired, in paiticular, that it has failed; in a preferred embodiment, it is 
provided that - as an alternative or as a supplement - it is then ascertained that the electronic 
5 transmission control unit and/or the signal transmission link is functionally impaired, in 
particular, it has failed. 

[0044] If this determination is made where one establishes whether signals displayed 

from the transmission control unit indicate that certain operating characteristics have changed or 
that they have changed in a predetermined period of time, one preferably uses empirical values or 

10 miscellaneous information on whose basis one can then conclude that such operating 
characteristics should have changed within a predetermined period of time. In particular, one can 
perform a plausibility test here. Such a plausibility test, for example, can also be performed on 
the basis of data or parameters that are possibly stored in the engine control unit. For example, in 
a system with precisely one stalling clutch, it can be provided that when the electronic 

15 transmission control unit displays for a longer period of time that a starting clutch is disengaged 
and when at the same time the information is supplied that the engine torque definitely existed 
above the engine idling torque during that period of time, one can draw the conclusion that the 
information regarding the position of the clutch is faulty; that, of course, should not be construed 
to mean that this special preferred routine must also prevail in all invention-based embodiments 

20 where precisely one starting clutch is present. 

[0045] Preferably, the maximum permissible engine torque is limited to a value that is 

greater than "zero." It is furthermore preferred that the maximum permissible engine torque be 
confined to "zero," and in that way, one can in a particularly preferred manner make sure that the 
combustion engine will be shut off, especially automatically. 

25 [0046] Preferably, an engine torque limit is used to limit the maximum permissible 

engine torque. Such an engine torque boundary for the maximum permissible engine torque in 
particular is an (upper) boundary or barrier according to which - especially when it is set - the 
maximum permissible engine torque is limited. In a preferred manner, it is provided that an 
engine torque boundary be set in order to limit the maximum permissible engine torque; such a 



set engine torque boundary is preferably devised according to a possible embodiment of an 
engine torque boundary described in this disclosure. 

[0047] The engine torque boundaiy, for example, can be a torque value that is less than 

400 Nm and/or that is between 0 Nm and 180 Nm and/or between 20 Nm and 160 and/or 
5 between 40 Nm and 140 Nm and/or between 60 Nm and 120 Nm and/or between 80 Nm and 120 
Nm; in a preferred embodiment, it is provided, for example, that the maximum permissible 
engine torque be limited to 100 Nm or that the engine torque boundary is 100 Nm. Preferably, it 
is provided that this engine torque boundary always allows the driver to stop and/or to stall the 
motor vehicle by means of the brake, especially the service brake, or that this engine torque 

10 boundary is set such that this stalling or stopping is always possible. Values for the engine 
torque boundary other than those given are also preferred. It is provided in a preferred manner 
that this engine torque boundary always be equal and/or constant. For example, it can be 
provided that precisely a constant equal value be stored as engine torque boundary. 
[0048] Preferably, one uses various engine torque boundaries to limit the maximum 

15 peraiissible engine torque. For example, it can be provided that a currently set engine torque 
boundary is selected from several engine torque boundaries, and in this context in a particularly 
preferred manner, one employs predetermined selection criteria. According to a particularly 
preferred embodiment, it is provided that the set engine torque boundary is selected or 
determined as a function of the gas pedal position of the motor vehicle or of a motor vehicle. For 

20 instance, this is arranged such that a first engine torque boundary be set when the gas pedal of a 
motor vehicle is actuated and that a second, preferably lesser [engine torque boundary] be set 
when it is not actuated. 

[0049] The engine torque boundary or the particular currently set engine torque boundary 

can be a value that is always the same for the particular motor vehicle and that is preferably 

25 stored; the engine torque boundary or the particular currently set engine torque boundary can also 
depend on predetermined situations or operating characteristics. For example, it can be provided 
that the engine torque boundary or the set engine torque boundary will be a function of the gas 
pedal position. The engine torque boundary for the maximum permissible engine torque can 
preferably also be a functional interrelationship. Preferably, for example, the engine torque 

30 boundary for the maximum permissible engine torque is a function of the time that, starting from 



a determined (start) value for the maximum permissible engine torque, increasingly reduces the 
maximum permissible engine torque as the time increases. 

[0050] Preferably, an engine torque boundary is entered or selected or determined for the 

maximum permissible engine torque as a function of an input by the driver of the motor vehicle 
5 in the electronic engine control unit. This input or such an input is indicated in a preferred 
embodiment via the gas pedal position of a motor vehicle to the electronic engine control unit. 
According to a preferred embodiment, it is provided that the engine torque boundary for the 
maximum pennissible engine torque be set when the gas pedal is not actuated at a value that is 
between 30 and 150 Nm and, when the gas pedal is actuated, at a value between 150 Nm and 300 
10 Nm. The values can also different in another preferred embodiment. 

[0051] In a particularly preferred manner, it is provided that the engine torque boundary 

be set at 200 Nm for the maximum permissible engine torque when the gas pedal is actuated and 
at 50 Nm when the gas pedal is not actuated. These values can also be different in other preferred 
embodiments. 

15 [0052] Preferably, the maximum permissible engine torque is limited such that it is 

always possible to brake the motor vehicle to a standstill by means of a service brake of the 
motor vehicle or to stall the motor vehicle, in particular, when the clutch is engaged. Preferably, 
the motor vehicle or the combustion engine is stalled during this braking action to a standstill or 
braking. 

20 [0053] To make stalling easier or to facilitate a controlled shutoff of the engine or the 

combustion engine, it is provided in a particularly preferred manner that this combustion engine 
can (also) turn itself off. This is done preferably by means of an embodiment where the 
mentioned additional shutoff conditions are used in one of the mentioned ways. It is also 
preferred that such a shutoff or self-shutoff of the combustion engine be brought about via a 

25 corresponding setting of the engine torque boundary for the maximum permissible engine torque, 
which, in this case, for example, is set at 0 Nm. 

[0054] In a preferred embodiment, it is provided that a service brake of the motor vehicle 

be provided, which brake can generate a predetermined braking torque, and that the engine 
torque boundary for the maximum permissible engine torque be set at a value that depends on 
30 that braking torque. 



[0055] Preferably, the engine torque boundary for the purpose of limiting the maximum 

permissible engine torque is set at a value which is such that, considering the overall gear ratio 
actually existing in the drivetrain or all of the (overall) gear ratios that can be set in the drivetrain 
or the maximum or minimum gear ratio that can be set in the drivetrain, in particular, the overall 
5 gear ratio, the braking torque or the maximum generable braking torque of the service brake will 
always suffice to stop or stall the motor vehicle. 

[0056] It is provided in a particularly preferred manner that the engine torque boundary or 

the set engine torque boundaiy for the maximum peiTnissible engine torque be set at a value that 
is less than or equal to the quotient from the braking torque that can be produced by the service 

10 brake and the actually existing or maximum or minimum gear ratio that can be set in the 
drivetrain between the engine output shaft and the driving axles of the motor vehicle. In a 
preferred embodiment, it is provided that specifically all gear ratios or overall gear ratios are 
considered which can be selected in the drivetrain so that one can make sure that regardless of 
the geai- ratio that can be set, braking all the way to standstill or stalling the motor vehicle will 

15 still be possible. 

[0057] In a preferred embodiment, a safety factor is provided in determining the engine 

torque boundary. It can be provided, for example, that the engine torque boundary for the 
maximum permissible engine torque be set at 0.5 times or 0.7 times or 0.8 times or 0.9 times the 
mentioned quotient. A safety factor, of course, can also be chosen in a different manner, for 

20 example, it can be chosen to be less than 0.5. hi determining such a safety factor, one can, for 
instance, also consider the fact that the service brake possibly may be subject to wear and tear, 
which can mean that the braking torque that can be produced will decline. 
[0058] In particular, it can be provided that the engine control unit limit or restrict the 

engine torque when the transmission control unit stops transmitting sensible signals (for 

25 exampling, the living counter is not updated, CAN signal or CAN message missing). 

[0059] In a preferred embodiment, it is provided that the electronic engine control unit 

determines and/or predetermines and selects and/or sets the engine torque boundary for the 
maximum permissible engine torque. Preferably, the electronic engine control unit controls the 
combustion engine in such a manner that the engine torque will not exceed the engine torque 



boundary for the maximum permissible engine torque when this engine torque boundary is 
predetermined or set or when the maximum permissible engine torque is limited. 
[0060] In a particularly preferred manner, one can electrically or electronically control or 

ensure that when the maximum permissible engine torque is limited, the current engine torque 
5 will not exceed the engine torque boundary or the set engine torque boundary. 

[0061] In a preferred embodiment, it is provided that the transmission control unit has a 

main processor and that a redundant processor is provided with the main processor and the 
redundant processor mutually controlling each other and where the position of the gearbox 
actuation device and the clutch actuation device in a particular predetermined position, especially 

10 in a currently given position, will be held or frozen when the reciprocal control of the processors 
shows that the processor function of one of these processors is jammed. In particular, a so-called 
integrated safety monitoring system can be provided. It is particularly preferred that when the 
position of the gearbox actuation device and/or the clutch actuation device is frozen, that 
condition will be displayed to the electronic engine control unit where the electronic engine 

15 control unit then limits the maximum permissible engine torque, and/or preferably when 
predetermined additional shutoff conditions are met, turns off the combustion engine or causes 
the automatic shutoff of the combustion engine. 

[0062] It is furthermore preferred that the maximum permissible engine torque be limited 

and/or that the combustion engine - for example, when predetermined additional shutoff 

20 conditions are met - is shut off when it is ascertained that a position of the gearbox actuation 
device and/or the clutch actuation device cannot be altered or cannot be changed in spite of 
appropriate triggering. In a preferred embodiment, it can also be provided that it is ascertained 
that a position of the gearbox actuation device and/or the clutch actuation device cannot be 
changed and, as a result or, among other things, as a result, a limitation of the maximum 

25 permissible engine torque or a shutoff of the combustion engine is brought about without there 
being on hand an embodiment with redundant processor or an integrated safety monitoring 
system or without there being any freezing of the position of the gearbox actuation device and/or 
the clutch actuation device by means of such an embodiment. 

[0063] In a preferred embodiment, it is provided that at least when the engine torque or 

30 the maximum permissible engine torque is not limited according to the invention, the engine 



torque be regulated by means of an idle controller while the combustion engine is running such 
that the engine speed when in operation will correspond at least to the idle speed. Here it can be 
provided, for example, that the engine torque will be increased by means of the idle controller 
when the engine speed falls below the idle speed. It can then be provided, for example, that the 
5 idle controller with the drivetrain disengaged, in other words, especially when the starting clutch 
is disengaged or when the gearbox device is switched into "neutral," will control the engine 
torque in such a manner that the combustion engine will rotate at a predetermined idle speed or 
will not fall below that speed or, if at all possible, will not fall below it. For instance, it can be 
provided that the idle controller with the drivetrain disengaged will select an engine torque of 

10 400 Nm in order to cause the combustion engine to rotate at the idle speed. 

[0064] This value can also be different. Such an idle controller preferably is designed 

such that as the engine speed drops - something that may happen especially when the drivetrain 
is engaged or is in the process of being engaged - the engine torque is increased in order to 
prevent the engine speed from dropping below the idle speed or, in case of such a drop, the idles 

15 speed will again be raised to a higher value. It is preferably provided that an idle controller or 
such an idle controller at a maximum selects or brings about the limited maximum permissible 
engine torque or the maximum permissible engine torque corresponding to the set engine torque 
boundary when the maximum permissible engine torque is limited according to the invention or 
when an engine torque boundary is set for the maximum permissible engine torque. 

20 [0065] According to the invention, there is furthermore provided a safety system for a 

motor vehicle where this safety system can receive, transmit and process electronic signals and 
has a memory device in which at least one control program is stored that can control or that does 
control an invention-based method. 

[0066] The safety system preferably has an electronic engine control unit and this 

25 electronic engine control unit can receive, transmit and process electronic signals. It is 
furthermore provided in a preferred manner that this electronic engine control unit has a memory 
device in which the control program is stored, which program controls or can control an 
invention-based method. 

[0067] According to the invention, there is fixrthermore provided especially a motor 

30 vehicle with a drivetrain system, which drivetrain system has a drivetrain that at the driving end 



is coupled to a combustion engine and that, when in operation, is loaded by said engine and that 
is coupled to the wheels of the motor vehicle on the power output side so that these wheels can 
be driven by means of the combustion engine, whereby in this drivetrain, there is arranged a gear 
that can be actuated by means of a gearbox actuation device and by means of which one can alter 
5 the gear ratio in the drivetrain between the combustion engine and the driven wheels, whereby at 
least one starting clutch that can be actuated by means of a clutch actuation device exists in the 
drivetrain and where the drivetrain system has an electronic engine control unit to control the 
combustion engine as well as an electronic transmission control unit to control the gearbox 
device or the gearbox actuation device and/or the starting clutch or the clutch actuation device, 

10 whereby a brake is provided for the purpose of braking the motor vehicle and where, 
furthermore, there is provided an idle controller which controls the combustion engine or a fuel 
metering element in operation in such a manner that the engine torque is increased when the 
engine speed drops below the idle speed in order to raise the engine speed to or above that idle 
speed and where the engine output as well as the selectable gear ratios of the drivetrain and the 

15 regulatoiy function of the idle controller ai-e such that at least in case of a selectable gear ratio 
and with the drivetrain engaged, the engine torque could be raised to a value that is such that in 
case of this gear ratio, the braking torque of the brake would not suffice to bring about a 
deceleration of the vehicle, whereby, furthermore, there is provided an invention-based safety 
system by means of which one can ensure that this motor vehicle can be braked by means of this 

20 brake with the drivetrain engaged and with any gear ratio that can be selected in this drivetrain. 
[0068] Regardless of what gear ratio has currently been selected in the transmission or 

which gear has been engaged there, this invention-based motor vehicle can be braked or stalled to 
a standstill also when the drivetrain is engaged or when the clutch is engaged. 
[0069] Preferably, the idle controller or the functionality of the idle controller is 

25 integrated into the electronic engine control unit. 

[0070] Preferably, it is provided that the safety system is also engaged in such a manner 

that this motor vehicle can be braked by means of this brake with the drivetrain engaged and with 
any selectable gear ratio when there is a functional impairment in the torque transmission device 
and/or in the gearbox device and/or when the electronic transmission control unit and/or a signal 

30 transmission link that adjoins the electronic transmission control unit has failed and/or when 



there is no data or signal communication or only a functionally impaired data or signal 
communication between the electronic transmission control unit and the electronic engine control 
unit. 

[0071] Preferably, the gearbox device is an automated-control gearbox device, 

5 specifically in a preferred manner, it is an automated shift transmission (ASG) or a parallel shift 
transmission (PSG) or an uninterruptible shift transmission (USG). 

[0072] Preferably, at least one starting clutch device is provided, which is made as an 

electronically controlled clutch device. 

[0073] There are motor vehicles with high torque or engine torque (which can exist even 

10 in case of idle control) and low gear ratios (for example, with a narrow range for climbing up 
steep mountains) where it is difficult or impossible with conventional embodiments to stall the 
engine or the combustion engine by means of the brake, such as the service brake. By means of 
the invention-based embodiments, for example, one can preferably improve this situation (in 
particular, when the clutch is engaged and possibly frozen and when in the gearbox device a gear 
15 has been engaged and possibly is frozen there). 

BRffiF DESCRIPTION OF THE DRAWINGS 
[0074] In the following, we will discuss exemplary or preferred invention-based 

embodiments with reference to the figures, which, of course, do not in any way restrict the 
invention. In the drawing: 

20 Figure 1 is a diagram illustrating the steps involved in an exemplary invention-based 

method; 

Figure 2 is a diagram illustrating the steps involved in an exemplary invention-based 
method; and. 

Figure 3 is a diagram illustrating an exemplary invention-based motor vehicle with an 
25 exemplary invention-based safety system. 

DETAILED DESCRIPTION OF THE INVENTION 
[0075] In step 10, we determined whether there is a communication or data 

conmiunication or signal communication between an electronic engine control unit 132 of a 
motor vehicle 100 and an electronic transmission control unit 110 of that motor vehicle 100 or 
30 whether the electronic engine control unit 132 has lost communication or data communication or 



signal communication with the electronic transmission control unit 110 or whether such 
communication is missing. 

[0076] A missing communication or data communication or signal communication, for 

example, is ascertained by or in that an alive counter is no longer correctly increased by the 
5 electronic transmission control unit 110. Such an alive counter, for example, can be a CAN 
message or a CAN signal or a signal transmitted from the electronic transmission control unit 
110 on CAN or to a CAN system that must be or should be increased by 1 every 10 msec and 
where, when a maximum value is attained, for example, "four," it will flip so that the count will 
start again from the starting value, for example, "zero." 
10 [0077] A missing communication or data communication or signal communication, for 

example - as an alternative or by way of supplementation - can also be ascertained by or in that 
no CAN messages or CAN signals or signals directed at a CAN bus system are transmitted from 
the electronic transmission control unit 110. 

[0078] If it was ascertained in step 10 that the electronic engine control unit 132 has lost 

15 communication or data communication or signal communication with the electronic transmission 
control unit 110 or if such communication is missing, then the maximum permissible engine 
torque is limited in step 12. 

[0079] This can be such that the maximum permissible engine torque will be limited to a 

predetermined value, for example, 100 Nm, and that the driver of vehicle 100 will then always be 
20 in a position to brake motor vehicle 100 by means of a brake 140 or by means of the service 
brake. 

[0080] It can also be provided that various engine torque boundaries are used in 

accordance with the driver input into the electronic engine control unit 132. For example, it can 
be provided that the maximum permissible engine torque when the gas pedal is not depressed or 
25 actuated will be limited to 50 Nm and that it will be limited to 200 Nm when the gas pedal is 
depressed or actuated. 

[0081] Figure 2 shows a diagram illustrating the steps of an exemplary invention-based 

method. 

[0082] In step 20, we determine whether a communication or no communication or data 

30 communication or signal communication exists between an electronic engine control unit 132 of 



a motor vehicle 100 and an electronic transmission control unit 110 of that motor vehicle 100 or 
whether the electronic engine control unit 132 has lost communication or data communication or 
signal communication with the electronic transmission control unit 110 or whether such 
communication does not exist or whether the electronic transmission control unit 110 has a 
5 defect. Step 20, for example, can be as step 10 in the embodiment according to Figure 1. 

[0083] In step 22, we determine whether the brake 140, especially the service brake of 

motor vehicle 100, is actuated. 

[0084] hi step 24, we determine whether the speed of motor vehicle 100 is less than 

predetermined speed limit. The speed limit can, for example, be 7 km/hr. 
10 [0085] In step 26, we determine whether the engine speed is less than a predetermined 

limit. This predetermined limit, for example, can be 50 rpm below the idle speed and, for 
example, it can be 650 rpm. 

[0086] hi step 28, we determine whether the idle controller torque is greater than a 

predetermined boundary value. This boundary value, for example, can be 40 Nm or 400 Nm. 
15 This boundary value is not the engine torque boundary; instead, it is a boundary differing from it. 
But that does not mean ruling out the possibility that these different boundaries can be set at the 
same value. 

[0087] In step 30, we determine whether a selection lever that can be actuated by the 

driver is neither in the park position (P) nor in the neutral position (N). Such selection levers 

20 with a park position (P) and a neutral position (N) are known and are used by way of example in 
automated shift transmissions. For example, in automated shift transmissions, it is provided as a 
rule that the selection lever of this type furthermore can be shifted into a position for automated 
forward drive (drive position (D)). One can also provide, for example, positions by means of 
which the driver by way of a kind of tilting motion can bump the gear to shift up or shift down, 

25 and in this case, the shifting is done in an automated fashion. Such a selection lever is actuated 
by the driver manually. The neutral position of the selection lever therefore must not be 
confused with a neutral position of the transmission, which, for example, in automated shift 
transmissions, one runs through when switching over between speeds and specifically, in 
particular, in an automated controlled fashion. 



[0088] If the determination according to steps 20 to 30 shows that there is no 

communication or data communication or signal communication between the electronic engine 
control unit 132 and the electronic transmission control unit 110 and if the brake is actuated and 
if the speed of motor vehicle 100 is less than the predetermined speed limit and if the engine 
5 speed is less than the predetermined boundary and if the idle controller torque is greater than the 
predetermined boundary value and if the selection lever is not in the park position (P) or in the 
neutral position (N), then the combustion engine or engine is shut off in step 32. 
[0089] One can check in any random sequence or in a parallel manner to see whether the 

conditions according to steps 20 to 30 have been met. This was explained above by way of 
10 example where diverse preferred combinations are mentioned according to which one can 
combine or use the first to the fifth switch-on conditions. 

[0090] The automatic shutoff of the combustion engine, which can be performed 

especially in the prescribed manner, is preferably executed in order to make it easier to stall a 
motor vehicle or a combustion engine or to facilitate a controlled shutoff of the combustion 

15 engine or engine, specifically, for example, when a motor vehicle with the clutch engaged is to be 
braked or stalled to a standstill or when the electronic transmission control unit 110 has failed or 
when communication or data communication or signal communication of the electronic engine 
control unit 132 with the electronic transmission control unit 110 is absent and/or when the 
maximum permissible engine torque, as a result, is limited conditionally or is limited. 

20 [0091] Figure 3 shows a motor vehicle 100 with a gearbox device that is formed as 

automated-actuation transmission 102, such as an automated shift transmission (ASG). Various 
gears 104 can be selected in transmission 102. A gearbox actuation device 106 is provided, 
displaying a first electric motor 108 for the purpose of actuating transmission 102. The first 
electric motor 108 or the gearbox actuation device 106 or the transmission 102 is triggered by an 

25 electronic transmission control unit 110 that is indicated schematically by the broken line 112. 

[0092] Furthermore, there is provided a torque transmission device that is formed as a 

starting clutch 114. This starting clutch 114 is a friction clutch and is made as electronically 
controlled clutch device. There is provided a clutch actuation device 116 by means of which the 
starting clutch 114 can be actuated, in particular, it can be disengaged and engaged and it can be 

30 shifted into positions in which the starting clutch 114 will slip or can transmit a limited torque. 



The clutch actuation device 116 has a second electric motor 118. This second electric motor 118 
or the clutch actuation device 116 or the starting clutch 114 is controlled by the electronic 
transmission control unit 110, something that is indicated schematically by the broken line 120. 
[0093] Gear 102 as well as starting clutch 114 are arranged in drivetrain 122 of the motor 

5 vehicle 100, which can be loaded by a combustion engine 124 in order to drive the drive axle or 
axles 130 provided with wheels 126, 128. The electronic engine control unit 132 is provided to 
trigger the combustion engine 124. The electronic engine control unit is a part of a safety system 
134 and has a memory device 136 in which is stored a control program, and it is indicated 
schematically by the reference symbol 138. This control program 138 can control an invention- 

10 based method. This method, controlled by control program 138, is preferably such as was 
explained on the basis of Figure 1. It is also preferred that this method, controlled by the control 
program 138 that is stored in memory device 136, is such as was explained earlier on the basis of 
Figure 2. It can also be provided that the method, controlled by control program 138 stored in 
memory device 136, be a differently designed, invention-based method. 

15 [0094] Motor vehicle 100 furthermore has a brake 140 by means of which one can 

generate or produce a braking torque and which can be fashioned as service brake. 
[0095] A CAN bus system 142 is provided. As indicated schematically by broken line 

144, the electronic transmission control unit 110 is in signal connection with the CAN bus 
system 142. 

20 [0096] Broken line 146 indicates that the electronic engine control unit 132 is also in 

signal connection with the CAN bus system 142 or that there is a communication between the 
electronic engine control unit 132 and the Cv^N bus system 142. 

[0097] The electronic transmission control unit 110 is in signal connection with the 

electronic engine control unit 132 via the signal link 144, the CAN bus system 142 as well as the 
25 signal link 146 or communication or data communication or signal communication is facilitated 
between the electronic transmission control unit 110 and the electronic engine control unit 132 
via the signal link 144, the CAN bus system 142 as well as signal link 146. Such a signal link or 
communication can also exist directly between the electronic transmission control unit 110 and 
the electronic engine control unit 132 without the CAN bus system being in between. 
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